Acquired resistance to Mycobacterium leprae, the etiologic agent of leprosy, crucially depends on cellular immune mechanisms. In addition to interleukin-mediated helper functions, killer mechanisms seem to be involved. This 
Leprosy is a chronic infectious disease caused by Mycobacterium leprae (15) . This bacillus is an intracellular pathogen capable of replicating in the intracellular milieu of professional and nonprofessional phagocytes. Tissue macrophages and Schwann cells serve as major habitats for M. leprae, and because of the intracellular persistence of this pathogen, T lymphocytes are crucially required for resistance. According to current thinking, the activation of mononuclear phagocytes by T-cell-derived interleukins represents a major defense mechanism (17) . Interleukins are primarily produced by CD4 T lymphocytes, which are considered particularly important for protection against leprosy. More recently, several lines of investigation have pointed to an additional role of cytolytic mechanisms. Killing of M. leprae-infected host cells can be achieved by specific cytolytic T cells of CD4 or CD8 phenotype and by nonspecific killer cells (1, 7) .
Here, we show that pulsing of Schwann cells and mononuclear phagocytes with dead M. Ieprae renders them sus- MAb (50 ,ug/ml; Becton Dickinson) at 4°C for 30 min, washed twice with medium, and incubated with 500 ,u1 of a 1:7-diluted rabbit complement (Cedarlane Laboratories, Hornby, Ontario, Canada) for 30 min at 37°C. Prior to the assay, cells were washed three times and viability was checked microscopically. Killer assay. Human Schwann cells or mononuclear phagocytes were cultured for 4 days in 96-well round-bottom microtiter plates (Nunc) at a density of 104 cells per well in Iscove's modified Dulbecco's medium or RPMI 1640 medium supplemented as described above. Cells were infected with viable M. leprae organisms 48 h before the killer assay or pulsed with dead M. leprae 24 h prior to the assay. Cells were stimulated with gamma interferon (IFN--y, 2,000 U/ml) for 2 days or heat shocked at 41°C for 20 min prior to killer assays. Schwann cells and mononuclear cells were labeled with 2.5 p.Ci of Na51CrO4 (Amersham Inc., Bucks, Great Britain) per ml for 15 and 6 h, respectively, and then washed three times with warm medium. Killer cells were added to target cells at the ratios indicated in Fig. 1 Fig. 4 show that infection of mononuclear phagocytes with viable M. leprae markedly reduced lysis of targets pulsed with dead bacilli. Similar data were obtained with Schwann cells (Fig. 5) . In the particular experiment whose results are shown in Fig. 5 (18, 28) . 
DISCUSSION
Although it is generally assumed that macrophage activation by interleukins represents a major mechanism of acquired resistance to leprosy, more recent studies have provided evidence suggesting that in addition, lysis of infected host cells occurs in leprosy (1, 7, 16, 27) . Besides specific cytolytic T cells of CD8 and CD4 phenotypes, nonspecific killer cells have been identified. Although these in vitro experiments as well as recent in situ studies by Kaplan and coworkers (13, 14) suggest an in vivo role of target cell killing in leprosy, its biological relevance is not fully understood.
On the one hand, target cell lysis could contribute to pathogenesis, and Schwann cell destruction may be taken as an example of pathogenic sequelae of such a mechanism. On the other hand, target cell lysis may contribute to protection by releasing bacteria from host cells, which are insufficiently equipped for intracellular killing, facilitating bacterial engulfment by more efficient effector cells. The present study shows that components (10) . The presence in mice of antigen-specific T cells with reactivity to mycobacteria which specifically lyse M. leprae-pulsed macrophages and Schwann cells has been established (7, 27, 28) . More recently, mycobacterium-specific cytolytic CD4 T cells and natural killer cells have been activated from peripheral blood cells of leprosy patients and healthy individuals (1, 24, 25) .
In the present study, a pulse with dead M. Ieprae rendered mononuclear phagocytes and Schwann cells susceptible to killing, whereas infection with viable M. leprae induced resistance in both targets. Either mycobacterial components themselves provided a ligand for recognition by killer cells, or they induced such a ligand in their targets. Because concomitant treatment of target cells with nonviable and viable M. leprae resulted in resistance to killing, we assume that infection with viable M. leprae actively caused resistance and that resistance cannot be explained by a lack of ligands. One possible mechanism responsible for resistance is the induction of HSP (4, 6, 8, 18, 29) . This assumption is supported by our finding that resistance to killing was caused not only by viable M. leprae but also by IFN--y stimulation and by heat shock. At sublethal doses, stress stimuli render cells resistant to subsequent, otherwise lethal insults. Although formal proof is still lacking, it is therefore tempting to speculate that resistance of M. leprae-infected host cells was due at least in part to induction of HSP synthesis. Increased resistance after either IFN--y stimulation or heat shock to killing by tumor necrosis factor or by lymphokine-activated killer cells has been described by others (11, 12, 25, 26) .
It has been suggested that natural killer cells discriminate among host cells according to the level of major histocompatibility complex class I expression (for a review, see reference 20). Although we cannot formally exclude influences of differential class I expression, we consider them less relevant in the case of M. leprae-confronted Schwann cells since we failed to observe significant differences in major histocompatibility complex class I expression by untreated and M. leprae-treated Schwann cells (data not shown).
Several in vitro studies have pointed to a role for killer cells in the host response to different intracellular bacteria, including not only tubercle and leprosy bacilli but also Legionella pneumophila, Shigella flexneri, atypical mycobacteria, and typhus-group rickettsiae (2, 3, 5, 19) . In these studies, viable bacteria induced macrophage lysis by killer cells, whereas in our experiments, susceptibility to killing was achieved only with dead M. leprae.
What could be the reason for the differential effects on target lysis of viable and dead M. leprae? It is known that viable M. leprae are able to invade from the endosomal into the cytoplasmic compartment, whereas dead M. leprae remain in the endosomal compartment (21) . Perhaps resistance to killing is induced only after translocation of bacteria from phagosomes into the cytoplasmic compartment, depending on the viability of the organism.
The findings described here shed another light on the complexity of the host-parasite relationship in leprosy since they indicate that depending on the viability of the bacillus, susceptibility or resistance to killing can be induced. At the moment, the value of differential susceptibility to killing for the host is hard to assess, and in fact, differential suscepti- 
